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ORIGINAL ARTICLE
Deficits in go/no-go task performance in male undergraduate high-risk alcohol
users are driven by speeded responding to go stimuli
Xin Zhao, PhDa, Wang Qian, BSca, Lily Fu, BScb, and Joseph H. R. Maes, PhDb
aBehavior Rehabilitation Training Research Institution, School of Psychology, Northwest Normal University, Lanzhou, China; bDonders
Institute for Brain, Cognition and Behaviour, Centre for Cognition, Radboud University, Nijmegen, The Netherlands
ABSTRACT
Background: Response disinhibition plays an important role in addictive behaviors. However,
results of studies on the performance on response inhibition tasks of individuals evidencing
potentially problematic levels of alcohol drinking are mixed. Objectives: We assessed conditions
under which persons with a relatively high risk of alcohol dependence show inhibition deficits in
such tasks and investigated the nature of those deficits. Methods: Fifty-eight male undergraduate
students, 27 of which were high-risk drinkers according to the Alcohol Use Disorders Identification
Test, performed a go/no-go inhibition task with differing percentages of no-go trials (50% vs.
25%), stimulus presentation times (600 vs. 200 ms), and types of go and no-go stimuli (alcohol
related vs. -unrelated). Response inhibition was indexed by response time (RT) to go trials and
response accuracy on go and no-go trials. Results: There were no differences between low- and
high-risk drinkers on any of the three outcome measures under the 600-ms stimulus presentation
condition. Under the 200-ms condition, the high-risk drinkers showed faster RTs to go stimuli, and
more errors on both go- and no-go trials than the low-risk drinkers, irrespective of type and
percentage of no-go stimuli. However, the accuracy differences between the two groups disap-
peared after controlling for the RT on go trials, suggesting a speed-accuracy trade-off. Conclusion:
High-risk drinkers’ response inhibition deficits are not restricted to alcohol-related cues and are
especially likely to occur under conditions prompting fast responding. These findings could be
used to inform treatment, suggesting the promotion of strategies aimed at preventing high-risk
alcohol users from making quick decisions.
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It is generally assumed that substance abuse and addic-
tion are associated with deficits in response inhibition
(1). Either inhibition deficits contribute to the develop-
ment of substance use disorders, substance use results
in response inhibition deficits, or both (e.g., 2).
However, for alcohol abuse, evidence for response inhi-
bition deficits as measured by common laboratory tasks
is mixed (1). Moreover, corresponding studies contrast-
ing performance of individuals with and without alco-
hol use disorder tend to reveal only low-to-moderate
effect sizes (3).
One of the most commonly used task to experimen-
tally study response inhibition is the go/no-go task (4).
This task requires the participant to respond as fast as
possible to one stimulus or class of stimuli (go trials),
but not respond to another stimulus or class of stimuli
(no-go trials). Whether or not finding deficits using this
task may be dependent on experimental factors such as
percentage of no-go trials used, presentation time of go
and no-go stimuli, type of participants, and type of
stimuli used as no-go stimuli. For example, differences
in task performance between groups of participants
might only be reliably detectable when contrasting
individuals with extreme scores on the clinical feature
of interest under the most challenging task conditions.
Such conditions may be characterized by relatively few
no-go trials, implying the presence of a strong “go”
bias, short stimulus presentation times, encouraging
fast responding, and the use of stimuli that are relevant
to the clinical condition of interest, such as the use of
alcohol-related cues in the case of alcohol use disorder.
This is a relatively unexplored issue in research on
response inhibition deficits in psychopathology in gen-
eral, and addiction in particular, although knowledge of
the effect of these parameters is essential for increasing
the sensitivity and specificity of the go/no-go para-
digm (5).
Another factor potentially important for differences
in task sensitivity concerns the dependent measure(s)
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used to index response inhibition. In principle, the go/
no-go task provides three measures: mean response
time (RT) to go stimuli (MRT), errors of omission
(OEs, not responding to go stimuli), and errors of
commission (CEs, responding to no-go stimuli).
Although CEs are most commonly used as index of
(failing) response inhibition, it is important to evaluate
the three measures in combination. True impaired
response inhibition is reflected in a high number of
CEs in the absence of differences in OEs and MRTs,
whereas a high number of CEs in combination with a
low MRT may reflect a speed-accuracy trade-off favor-
ing speed over accuracy (6). Fast approach responses to
addiction-relevant cues have also been linked in the
literature to the concept of attentional bias.
Accordingly, addiction-relevant cues might be particu-
larly able to grab the addicted individual’s attention (7).
Such attentional bias may in turn be associated with
fast approach responses toward relevant cues (e.g., 8).
In the context of go/no-go inhibition tasks, using
addiction-relevant stimuli on no-go trials would lead
to faster responses and more approach errors (CEs) in
addicted individuals than would be the case for non-
addiction-relevant no-go stimuli. These considerations
further highlight the importance of a joint evaluation of
the different outcome measures.
Because of a lack of studies simultaneously and
systematically manipulating at least some of these
experimental parameters within one study, while mea-
suring and relating all three outcome measures, it is
impossible to draw any clear conclusion about which of
these factors (if any) are most crucial for obtaining go/
no-go task performance deficits and about the nature of
such deficits in alcohol use disorder and addiction. To
help fill this gap, we used a go/no-go task while manip-
ulating percentage of no-go trials, stimulus presentation
time, and type of no-go stimuli in a group of students
with either a low or high risk of (developing) alcohol
dependence (hereafter termed low- and high-risk drin-
kers), as defined using the Alcohol Use Disorders
Identification Test (AUDIT; 9). Based on a previous
study employing a similar design in tobacco smokers
and nonsmokers (10), we expected faster responding
and more CEs and OEs for high-risk drinkers than low-
risk drinkers, especially under the condition of a short
stimulus-presentation time, whilst type of no-go stimuli
(alcohol related vs. not alcohol related) and percentage
of no-go stimuli (high or low) were not expected to
play a significant role in these differences.
Replication of this pattern of results in the present
study would support the notion that go/no-go response
deficits may be a marker of some general inhibition
deficit underlying multiple types of addiction, and
perhaps even other disorders characterized by impul-
sive behavior, such as attention deficit hyperactivity
disorder, obsessive compulsive disorder, and schizo-
phrenia (e.g., 5). More specifically, this general inhibi-
tion deficit would mainly be characterized by speeded
responding prompted by environmental demands,
which in turn would be associated with low behavioral
response accuracy. If confirmed, these results could
motivate treatments that are specifically directed at
preventing the individual concerned from encountering
environmental circumstances implicating a necessity of
rapid decision-making, or training techniques to slow




Sixty-two male undergraduate students were recruited
via university advertisements. We explicitly included
only male participants for the purpose of comparison
with the study reported by Zhao et al. (10), and to
prevent introducing more variables in addition to the
already manipulated three task variables (see below).
Data from four participants were excluded due to a
misunderstanding of the instructions. The participants
were divided in two groups according to their score on
the AUDIT (maximum score = 40), using the com-
monly used cutoff score of 8 to separate low-risk from
high-risk drinkers (9). The group of 31 low-risk drin-
kers had a mean age of 19.74 years (SD = 1.21; range =
18–23) and a mean AUDIT score of 2.35 (SD = 2.23;
range = 0–6). The group of 27 high-risk drinkers had a
mean age of 20.22 years (SD = 1.85) and a mean
AUDIT score of 12.00 (SD = 3.49; range = 8–19).
Next to the AUDIT, all participants completed a
Chinese version of the Beck Depression Inventory
(BDI; 12) and the Barratt Impulsiveness Scale-11
(BIS-11; 13) before the task. The mean score for the
high-risk drinkers was 9.23 (SD = 5.55) and 59.33 (SD
= 5.52) for the BDI and BIS-11, respectively. The cor-
responding means for the low-risk drinkers were 8.77
(SD = 5.94) and 59.48 (SD = 8.15) and there was no
difference between the groups on either measure, Fs <
1. All participants had a normal or corrected-to-normal
vision and no neuropsychological disease. They parti-
cipated voluntarily and signed a consent form after
being informed about the experimental procedures.
The procedures were approved by the local ethics com-
mittee and were performed in accordance with the
approved guidelines. Participants received a small
financial remuneration at the end of the study.
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Go/no-go task
Fifty-four pictures from the international affective picture
system (IAPS; 14) and internet were selected, including 27
beer-related pictures and 27 non-beer-related pictures con-
sisting of photos from everyday, neutral objects. The beer-
related pictures were taken from the internet and each only
displayed one or more glasses of different shapes that were
filled with beer except for one picture that displayed a
bottle on ice that was filled with beer. The neutral pictures
each displayed an everyday object, such as a towel, fork,
umbrella, clock, or chair (e.g., IAPS pictures 7002, 7080,
7150, 7190, and 7235). The pictures had a colored frame, a
blue one for beer-related pictures and a yellow one for
beer-unrelated pictures. After the experimental task (see
below), participants rated all pictures on a scale of 1–9 (1
low; 9 high) on valence, arousal, dominance, and beer
relatedness. The go/no-go task was identical to that
described in Zhao et al. (10). It included four tasks, manip-
ulating stimulus presentation time (600 or 200 ms) and
percentage no-go trials (50% or 25%): Task 1: 600 ms/50%;
Task 2: 600 ms/25%; Task 3: 200 ms/50%; Task 4: 200 ms/
25%. The frame color indicatedwhether the trial concerned
a go or a no-go trial. Each block of 100 trials started with a
1000-ms presentation of a fixation cross, to focus the
participant’s attention. Thereafter, on each trial, a picture
was presented for 600 or 200 ms, or until a response was
made (whichever came first), immediately followed by a
gray screen that was presented for 1000 ms. The next trial
was presented immediately thereafter. Participants were
instructed to respond to each go stimulus by pressing the
letter “J” on the keyboard as quickly as possible, and to
withhold responding to no-go stimuli, while maintaining
accuracy throughout. Participants first received practice
trials involving alcohol-related and -unrelated pictures
that were not used in the remainder of the task.
Participants proceeded with the four main tasks once
their practice accuracy rate, based on both go- and no-go
trials, exceeded 85%. Each of the four tasks comprised four
100-trial blocks. Counterbalanced across participants, dur-
ing the first two blocks, go trials were indicated by the beer-
related or beer-unrelated pictures; on each of the last two
100-trial blocks, go-trials were indicated by the other type
of stimulus (beer-unrelated or beer-related pictures,
respectively). Participants had a short break between
tasks. The four tasks were presented in a random order
for each participant and each task lasted approximately
10 min.
Data analysis
The participants’ rating of the beer-related and neu-
tral pictures on valence, arousal, dominance, and
beer relatedness was analyzed using analyses of var-
iance (ANOVAs) with group (low- vs. high-risk
drinkers) as between-subject variable. Concerning
go/no-go task performance, trials with a MRT
exceeding two standard deviations were excluded
(<15% of each participant’s trials). MRT on go
trials, percentage of OEs, and percentage of CEs
were each subjected to a repeated measures
ANOVA (RM-ANOVA), with group (low- vs.
high-risk drinkers) as between-subject factor, and
no-go percentage (50% vs. 25%) and picture type
(alcohol related vs. not alcohol related) as within-
subject factors. Significant interactions were fol-
lowed up by simple main effect analyses. The RM
analyses were performed separately for the two sti-
mulus-presentation duration trial blocks because
preliminary RM-ANOVAs with presentation time
as additional within-group factor revealed a signifi-
cant group × presentation time × percentage × pic-
ture type interaction for MRT, F(1, 56) = 5.10, p =
0.028, η2 = 0.08. Moreover, these separate ANOVAs
were also motivated by the floor effect which was
observed for OEs and CEs during the 600-ms pre-
sentation time trials (precluding a meaningful ana-
lysis) but not for the OEs and CEs observed in the
200-ms task condition. We also performed analyses
of covariance (ANCOVAs), controlling for overall
MRT on go trials (pooled over no-go percentage
and picture type conditions of the respective pre-
sentation-time condition), on the OEs and CEs. The
purpose of these analyses was to examine whether
any potential significant accuracy differences
between groups and/or conditions would survive a
control for MRT. If not, this would implicate that
the error differences were significantly driven by
MRT differences. A p value of <.05 was adopted as
criterion for statistical significance throughout and
effect sizes were expressed as partial eta-squared.
Results
Figure 1 displays the mean valence, arousal, domi-
nance, and beer-relatedness scores of each group, sepa-
rately for each of the two picture types. Concerning the
beer-unrelated pictures, the groups did not differ in the
score on any of the scales, Fs(1, 56) < 1.41, ps > 0.23,
η2s < 0.03. However, compared to the low-risk drin-
kers, the high-risk drinkers rated the beer-related pic-
tures as having a significantly higher valence and
arousal, but being less beer related, Fs(1, 56) > 5.44,
ps < 0.03, η2s > 0.08. The groups did not differ on the
dominance ratings.
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600-ms presentation time condition
The MRT for each group, picture type, and no-go trial
percentage is displayed in Figure 2 (top-left). ANOVA
(see Table 1 for statistical details) revealed a main effect of
percentage, reflecting slower responding on 50% (M =
365.83, SD = 44.69) than 25% no-go trial blocks (M =
341.33, SD = 34.77), and of the percentage × picture type
interaction, reflecting faster responding to alcohol-related
pictures (M = 336.88, SD = 38.77) than neutral pictures (M
= 345.77, SD = 34.30) in the 25% no-go condition, F(1, 57)
= 8.76, p=0.004, η2 = 0.13, but not the 50%no-go condition
(M = 367.78, SD = 48.10, and M = 363.89, SD = 43.97,
respectively), F(1, 57) = 1.74, p = 0.19, η2 = 0.03. All other
main and interaction effects were not significant. The over-
all percentage of CEs and OEs was close to zero, 3.3% and
0.1% for CEs and OEs, respectively, and ANOVA did not
reveal any significant effects for these outcome measures.
200-ms presenting time condition
ANOVA using the MRTs of the 200-ms presentation
time trials (Figure 2: top-right) revealed main effects for








































Figure 1. Groups’ mean (+SEM) score on valence, arousal, dominance, and beer-relatedness of the beer-related and -unrelated

































































Figure 2. Mean value (+SEM) of the high-risk drinkers (HR) and low-risk drinkers (LR) on the (1) go RT measure on the 600-ms
stimulus presentation time trial blocks (top-left), (2) go RT measure on the 200-ms stimulus presentation time trial blocks (top-right),
(3) percentage CEs on the 200-ms stimulus presentation time trial blocks (bottom-left), and (4) percentage OEs on the 200-ms
stimulus presentation time trial blocks (bottom-right). Values are presented separately for each no-go stimulus percentage and
stimulus type condition.
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group, reflecting overall faster responding for the high-
risk drinkers (M = 301.84, SD = 54.84) compared to the
low-risk drinkers (M = 337.31, SD = 32.84), and per-
centage. The MRT in the 50% condition (M = 329.16,
SD = 50.05) was longer than in the 25% condition (M =
312.44, SD = 50.11). All other main and interaction
effects were not significant.
ANOVA on percentage CEs (Figure 2: bottom-left)
revealed a main effect of group. The high-risk drinkers
had a higher overall percentage of CEs (M = 21.97, SD =
12.69) than the low-risk drinkers (M = 15.10, SD = 8.21).
However, this group effect disappeared when controlling
for MRT, ANCOVA, F(1, 55) = 1.49, p = 0.23, η2 = 0.03,
while the effect of MRT was highly significant, F(1, 55) =
11.83, p < 0.001, η2 = 0.18. The main effect of percentage
was also significant, as was the percentage × picture type
interaction. The interaction reflected fewer CEs on the
25% no-go trials condition for the alcohol-related pictures
(M = 22.90, SD = 14.93) than the neutral pictures (M =
26.36, SD = 15.85), F(1, 57) = 6.20, p = 0.02, η2 = 0.10, but
no difference as a function of no-go picture type in the
50% no-go trials condition (M = 12.28, SD = 11.12, andM
= 11.66, SD = 11.09, F < 1). The interaction became
insignificant too after controlling for MRT. All other
main and interaction effects were not significant.
ANOVA on the percentage OEs (Figure 2: bottom-
right) revealed a main group effect, reflecting more OEs
for the high-risk drinkers (M = 8.16, SD = 10.49) than
the low-risk drinkers (M = 2.65, SD = 5.09). This effect
disappeared when controlling for MRT, ANCOVA, F(1,
55) < 1, while the effect of MRT was highly significant,
F(1, 55) = 74.72, p < 0.001, η2 = 0.58. The main effect of
percentage was significant, as was the percentage ×
picture type interaction. The interaction, which became
insignificant when controlling for MRT, reflected a
significantly higher percentage of OEs in the 25% (M
= 7.05, SD = 10.71) compared to the 50% (M = 3.60, SD
= 9.51) condition for trials with neutral go stimuli, F(1,
57) = 10.40, p = 0.002, η2 = 0.15, but not for trials with
alcohol-related go stimuli (M = 5.19, SD = 9.16, and M
Table 1. Results of statistical analysis of go/no-go performance measures.
Dependent measure Factor F(1, 56) p η2
600 ms
MRT
Group 2.25 0.14 0.04
Percentage 34.78 <0.001*** 0.38
PT 1.14 0.29 0.02
Group × percentage 1.08 0.30 0.02
Group × PT 0.61 0.44 0.01
Percentage × PT 10.70 0.002** 0.16
Group × percentage × PT 1.26 0.27 0.02
600 ms
No-go accuracy
Group 2.67 0.11 0.05
Percentage 0.14 0.71 0.00
PT 0.38 0.54 0.01
Group × percentage 0.13 0.72 0.00
Group × PT 1.03 0.31 0.02
Percentage × PT 1.35 0.25 0.02
Group × percentage × PT 0.72 0.40 0.01
600 ms
Go accuracy
Group 0.87 0.36 0.02
Percentage 0.87 0.36 0.02
PT 0.16 0.70 0.00
Group × percentage 2.36 0.13 0.04
Group × PT 0.98 0.33 0.02
Percentage × PT 0.98 0.33 0.02
Group × percentage × PT 0.16 0.70 0.00
200 ms
MRT
Group 9.20 0.004** 0.14
Percentage 17.07 <0.001*** 0.23
PT 0.41 0.53 0.01
Group × percentage 1.72 0.20 0.03
Group × PT 0.36 0.55 0.01
Percentage × PT 1.97 0.17 0.03
Group × percentage × PT 3.27 0.08 0.06
200 ms
No-go accuracy
Group 6.15 0.02* 0.10
Percentage 61.31 <0.001*** 0.52
PT 2.90 0.09 0.05
Group × percentage 0.74 0.39 0.01
Group × PT 0.52 0.47 0.01
Percentage × PT 5.77 0.02* 0.09
Group × percentage × PT 2.23 0.14 0.04
200 ms
Go accuracy
Group 6.73 0.01* 0.11
Percentage 4.43 0.04* 0.07
PT 0.15 0.70 0.00
Group × percentage 0.12 0.73 0.00
Group × PT 1.46 0.23 0.03
Percentage × PT 4.85 0.03* 0.08
Group × percentage × PT 2.85 0.10 0.05
PT: Picture type; ***p < .001; **p < .01; *p < .05.
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= 5.02, SD = 10.37, respectively), F < 1. All other main
and interaction effects were insignificant.
Discussion
The high-risk alcohol drinkers, which were defined by
having an AUDIT score of ≥8, responded faster to go
stimuli and made more OEs and CEs compared to the
low-risk drinkers (AUDIT score < 8). These differences
only occurred under the condition of a 200-ms stimu-
lus presentation time, whilst the percentage and type of
no-go stimuli did not modulate the group effects.
Interestingly, the accuracy differences disappeared
when controlling for MRT, which is suggestive of a
speed-accuracy trade-off. Specifically, under the 200-
ms presentation conditions, the high-risk drinkers
were particularly prone to respond quickly, which in
turn was not only associated with making relatively
many CEs but also many OEs. The latter type of error
may reflect occasional more-or-less strategic slowing of
responding, triggered by frequently experiencing CEs,
to the extent of missing on-time responses to go sti-
muli. Support for this possibility was found in addi-
tional analyses that we performed on a subset of the
data (data not shown). Specifically, we further exam-
ined the data from Task 4, pooling the RT data across
picture type and inserting a RT of 1200 ms for trials
with no response. When comparing the RT on the first
go-trial that immediately followed each CE and that
immediately followed each (correct) no response on a
no-go trial, we observed a longer RT on the first com-
pared to latter trial type for each participant. This result
suggests a post-error slowing triggered by CEs. In any
case, the overall pattern of results is very similar to that
found in a previous study comparing go-/no-go inhibi-
tion performance in smokers and nonsmokers (10) and
is suggestive of a more general deficit underlying all
substance use addictions.
Although the majority of previous studies on alcohol
use disorder using some laboratory response inhibition
task provide details on all three major outcome mea-
sures (MRTs, OEs, and CEs; see 1, for an overview), to
the best of our knowledge, none of these studies eval-
uated CEs in the context of RTs and OEs. Studies
reporting RTs provide a mixed picture, with most stu-
dies finding no significant RT differences as a function
of alcohol use status (e.g., 15–26), some finding longer
RTs for individuals with alcohol use disorder relative to
controls (e.g., 27), and some finding the reverse (e.g.,
28). None of these studies used identical samples (also
in terms of measurement instrument for defining alco-
hol use disorder), response inhibition task (e.g., differ-
ing in modality or nature of go and no-go stimuli, and
including or not including response feedback), and/or
experimental parameters within these tasks, which
makes it very difficult to pinpoint the source of these
different results. However, most of the studies finding
no group difference in go RTs used longer stimulus
presentation times than the presently used 200 ms
that proved to be sensitive for detecting such difference.
Previous studies found that, especially in individuals
with alcohol use disorder, alcohol-related cues evoke
attentional biases and reduced response inhibition
capacity (as reflected in CEs) compared to non-alco-
hol-related cues (e.g., 7, 27, 25, but see 22). In our
study, we found that, compared to the low-risk drin-
kers, high-risk drinkers rated the beer-related pictures
as more positive and more arousing, but also as less
“beer related.” The latter rating may perhaps reflects a
stronger generalization of the beer stimuli to other
alcohol-related stimuli in the high-risk compared to
low-risk group. However, importantly, the valence
and arousal differences might have been expected to
result in a stronger attentional bias and approach
response, and hence even stronger impaired inhibition,
in the high-risk compared to low-risk group. However,
concerning the effect of picture type, we only observed
interaction effects with percentage of no-go trials, pri-
marily reflecting faster responding and less OEs and
CEs for alcohol-related then neutral no-go stimuli
under low-frequency but not high-frequency no-go
trial conditions. One possible reason for these effects
is that the alcohol-related pictures constituted a clear,
homogeneous set of stimuli (all beer-related stimuli),
which may have encouraged quick and accurate stimu-
lus processing. However, importantly, these effects did
not interact with the group factor. One possible reason
for the absence of a differential effect of picture type,
for example in the sense of displaying shorter RTs, and
more CEs and OEs for alcohol-related than alcohol-
unrelated no-go stimuli in the high-risk but not low-
risk drinkers, might be the simultaneous presence of a
color frame that indicated whether the stimulus had to
be responded to or not (see also, e.g., 29, who examined
inhibitory control in smokers using a similar task).
Hence, in principle, the participants could have per-
formed the task without paying any attention to the
pictures. However, the significant interaction effects
that we did find with respect to the picture type variable
speak against this possibility, suggesting that the speci-
fic content of the pictures was actually processed during
the task. Another possibility is that the alcohol-related
pictures that were presented during the practice phase
and during the first trial block evoked a general craving
effect that affected the high-risk drinkers’ inhibitory
capacity on all remaining trials.
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Study limitations
The present study has a number of limitations that are
identical or similar to those reported in the study
performed by Zhao et al. (10). First, we do not know
whether the critical parametric feature determining the
sensitivity of the current go/no-go task concerns the
stimulus presentation time (600 vs. 200 ms) or the
maximal response window (1600 vs. 1200 ms).
Second, we had no measure of alcohol consumption
prior to the participant performing the task so that we
cannot be sure whether the group differences are driven
by alcohol use status per se or by alcohol intake (e.g.,
see 15, for a study on the effects of alcohol intake on
response inhibition). Third, all problem drinkers had
an AUDIT score below 19, which means that persons
with the highest risk level were not represented (9).
Moreover, we only included male undergraduate parti-
cipants. These selections obviously limit the general-
izability of the present results (e.g., see 22, for possible
sex differences). Finally, the present study does not
address the issue of causality, that is, whether the inhi-
bition problems were caused by alcohol use or consti-
tuted a causal factor in the initiation and continuation
of alcohol use.
Conclusions
The results of the present study, combined with those
from Zhao et al. (10), support the notion that substance
use disorder and addiction are associated with impaired
behavioral inhibition. They further suggest that this
impairment is specifically prone to occur under conditions
prompting quick responding and, at least under these
conditions, is of a general nature, not specifically related
to addiction-relevant stimuli. Future studies should repli-
cate these findings and further examine the effect of other
factors that were not systematically manipulated in the
present study, such as magnitude of alcohol intake and
abstinence. If replicated, these results could be used to
inform and improve treatment, for example, by promot-
ing strategies aimed at preventing individuals with a sub-
stance use disorder, or those at risk of developing such
disorder, from making quick decisions.
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